POLLEN LOADS AND PROGENY VIGOR IN CUCURBITA PEPO: THE NEXT GENERATION.
Previous research on the Black Beauty bush cv. of zucchini has documented a strong positive relationship between the size of the pollen load and the vigor (performance) of the progeny. Here we report the results of three studies designed to test the hypothesis that the previously observed differences in progeny vigor are heritable. Two studies examined the transmission of the pollen load effect to subsequent generations through the ovules (female role). The third study determined if there is genetic variation for pollen performance and if the pollen load effect could be transmitted to a subsequent generation through the pollen (male role). In each of these studies the vigor of the progeny from the subsequent generation was evaluated in the greenhouse and/or the field. The results of these studies reveal (1) that the ability to sire seeds does respond to selection imposed by high pollen loads, (2) that only 23 of the 35 total traits that we measured in the three studies of transmission to subsequent generations changed in the direction predicted by the pollen competition hypothesis, (3) that only 5 of the 35 traits were significantly affected by the size of the pollen load that produced the previous generation (but all 5 were in the direction predicted by the pollen competition hypothesis), and (4) that only one study produced an overall significant difference (MANOVA) attributable to the size of the pollen load that produced the previous generation (but it too was in the direction predicted by the pollen competition hypothesis). From these experiments we conclude that pollen competition appears to play a real but minor role in the production of differences in vigor between progeny arising from low versus high pollen loads. In Black Beauty bush cv. of zucchini, maternal effects, pollen-pistil interactions, or nonrandom patterns of seed abortion must play important roles as well.